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(57)Abstract: 

PROBLEM TO BE SOLVED: To clean both surfaces of a 

semiconductor wafer simultaneously in scrub cleaning by 
utilizing ultrasonic. 

SOLUTION: Wash water 27 to which ultrasonic vibration has 
been propagated is emitted on the upper surface of a 

1, and simultaneously pure water 
28 is sprayed on to the lower surface of the : ^coriauotor 
• .. . 1 . In such a cleaning the wash water 27 to which 

vibration has been propagated is emitted at an 
incident angle so as to attain a maximize transmittancy of 

through the substrate. Thus the pure water 28 is 
vibrated by the ; >i transmitting the semiconductor 
substrate 1 to clean the lower surface of the semiconductor 

1 simultaneously. 
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CLAIMS 



[Claim(s)] 

,i In i | ie matiutactii ppro jf t n ndi i yatcci circuit eq pn i Inch u iam to ppn h of nximiucl 
integrated circuit equipment including the process of said substrate which, on the other hand, sprays * * * * 2 penetrant remover, and is 
characterized by irradiating the tlm penetrant remover spread by said supersonic vibration by whenever j incident angle / from which the 
substrate permeability of a supersonic wave serves as the maximum ] while inadinting Hie lirst penetrant remover spread by supersonic vibration 
at the whole surface of a substrate, 

|Uaim2|fii natufaewre approach » ct inte rated circuit equipment c tra 1 l nit pproaehoi 

semiconductor g 1 circu ui| nt a to claim 1. a i 1 penetrant remover being a rinse for said first penetrant remover 

irradiated by the whole surfac o said bstrate pre' nting being alike on the other hand and turning [ of said substrate ]. 
[Claim 3 J The manufacture approach of the s u tor in 1 i r i r it uifacture apj tch of semiconductor 

int i ii I i uit qi pment iticludin he prove of said substrate which, on the other hand, sprays **** 2 penetrant remover, and is 

ira 1 radiating the llr$t penctran: rem r s| i 1 i m ibrutiori to Ih 1 I ' irate I hen r[0 

degree theta 30 degree incident angic ] (the l ii irradiating the firsi >er,etranl rem i a, uj oni ibration at (he whole 

surface of a substrate. 

[Claim 4] Then r i 1 I n lu migrated circui |tiipment tich is the in it r it ndueloi 

integrated circuit equipment including the process which irradiates the penetrant remover spread lw < pci onh vibration al ight angles to the 
whole sulfa of a substrat nel ii tcrizcu by usin npcraon lveoi'al )U en< with which substrate permeability serves as the 

[Claim 5] The manufacture approach of the semiconductor integrated circuit equipment which is die manufacture approach of semiconductor 
integrated circuit equipment including the process which irradiates the supersonic wave which install, i uni ison • ibratoi in the interior of the 
washing layer tided up with the penetrant remover, and is oscillated from said ultrasonic vibrator al the whole surface of the substrate immersed 
into said penetrant remover, and is characterized by to irradiate said supersonic wave by whenever [ 0 degree - 45 degrees incident angle ] to the 
whole surface of said substrate. 

[Claim 6] The manufacturing installation of the semiconductor integrated circuit equipment characterized by having the substrate stage which 
supports a substrate pivotable, the spray nozzle which irradiates the first penetrant remover to which supersonic vibration spread on the whoie 
surface of said substrate, a penetrant remover supply means of said substrate to, spray ** * * 2 penetrant remover on the other hand, and a means 
to irradiate the first penetrant remover spread by said supersonic vibration by whenever [ incident angle / from which the substrate permeability 
of a supersonic wave serves as the maximum ]. 

ICiaim "1 II e substrate stage > i sh su| [ in i tt . ti ate pivotable, and the spray nozzle which irradiates the first penetrant remover to which 
supersonic vibration spread on the whole surface of said substrate. A penetrant remover supply means of said substrate to, spray ♦*** 2 penetrant 
reimwet on the other hand nd a means t i h \\ ate iovi prcui I aid npersoni. ibration I whenever [ incident angle / 

from which the substrate permeability of a supersonic wave serves as the maximum ], The manufacturing installation of the semiconductor 
ntegrated circ i equipmen vith whid it pa tram crno t md mi eeond penetrant remover are simultaneously characterized by an 
exposure and having a means to carry out scan mi ilion o i I praj nozzle and lid penetrant remover supply means synchronously so that the 
i i I I i t I i til i i wl ti 

[Claim 8] The manufacturing instalial t i n tor integrated circuit equipmet I L i i i t it ion of said 

ultrasonic vibrator so that the -.upei wnic wave *hich is equipped with the hinjj layer filled up with the pencil nt t cr and the ultrasonic 
vibraloi in till I d d II t i ! 1 t I I [ ice 

45 degrees incident angle ] to the w hole surface of the substrate immersed into said penetrant remover. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

n i a r i tii t i p I i e e i nm nt by this invention. 

[| l i! ui i ul u puicJiht el a i e " h n t i) vh nt.cs \ licne.ci | illumiiiating-anglc /of a supersonic 
i I i 1 i i i and (b) are the graphs which i! i n n which n 1 peneh ted 

Si wafer into the field shown by whenever [ illuminating-angle / of a supersonic wave ], (theta), and the thickness {b> of a wafer from change of 
the permeability of the solid graph of (a). 

|Di twny 'I It i- die graph which shows the thickness of a wafer, and the relation between the wavelength of a supersonic wave, and 
permeability. 

[In i 1 1 Iti, hegiaph' kkh ho\ the elataan betwe n\ icnc r [ iihi imaling-angle oi j supersonic wave j and permeability 
(Drawing 5 j It is the sectional view of the semi-conductor substrate in which the manufacture approach of LSI which is the gestait of 1 operation 
of this invention is shown. 

i Drawing 6] It is the sectional view of the semi-conductor substrate m which the manufacture approach of LSI which is the gestait of 1 operation 
of this invention is shown. 

i i ">| [t tli et in i lew nl the in mi i eti i ub it in Inch the manufacture approai of LSI vhich is the g talt of I operation 
of this invention is shown. 

i lt , j It i tiie (.uional view it he croi-condoclor substrate in which the manufacture approach of LSI which is the gcslalt of 1 operation 
of this invention is shown. 

['Drawing 9J It is the sectional view of the semi-conductor substrate in which the manufacture approach of LSI which is the gestait of I operation 
' 1 1 tl ii anion i ho vn 

[Drawing. U)j It is the sectional view, of the semi-conductor substrate in which the manufacture approach of LSI which is the gestait of 1 
operation of this invention is shown. 

1 1 )rawin g LU It is the schematic diagram showing the important section of the scrub washing station which is the gestait of 1 operation of this 

| D rawin g 12] It is the schematic diagram showing the important section of the scrub washing station which is the gestait of other operations of 
tilts invention. 

[Drawing 1 3] It is the schematic diagram showing the important section of the scrub washing station which is the gestait of other operations oT 
this invention. 

[Drawing 1 4] it is the schematic diagram showing the important section of the scrub washing station which is the gestait of other operations of 
this invention. 
[Description of Notations] 

1 Semi-conductor Substrate (Si Wafer) 

2 Field Oxide 

3 It is Well P Molds. 

5 Gate Oxide 

6 Gate Electrode 

7 Silicon Nitride Film 

8 N-typc-Scmicondueior Field (Source Field. Drain Held) 

9 Sidewall Spacer 

10 Oxidation Silicone Film 

1 1 Connection Hole 

12 Tungsten Plug 

13 Aluminum Film 
13A-I3C aluminum wiring 

14 Photoresist 

20 Scrub Washing Station 

21 Revolution Stage 

22 Pin 

23 Arm 

24 Spray Nozzle 

25 Head 

26 Ultrasonic Vibrator 
2" Wash Water 

28 Pure Water 
29A Piping 
29B Piping 

30 Washing Layer 

31 Washing Layer 
Q MISFET 
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DETAILED DESCRIPTION 



| Detailed Description oi'lhe Invention! 
[0001] 

[Field oflhc Invention] Especially this invention is applied to wet w ashing of the semi-coi uctoi ire ng a p ni ve about the 

manufacturing technology of semiconductor integrated circuit equipment, and relates u> an effective technique. 

[0002] 

{Description oflhc Prior Art] Wei washing which washes the front, lace of a semi-conductor wafer with pure water or a drag solution is widely 
used in order l.o remove tin larli i me ISurgy group contamination which adhered oi the sulfa ; of th; vafsr in the various processes of LSI 
manufacture. 

foreover. sheet [ n I Si n j It 

i l n i I t I 1 i eti uch i convey inn md a stag i L i I e 1 i llet c ti 1 1 

increasing, 'he opportunity for the foreign roaster adhering lo the device section to be imprinted by the rear face of a wafer has also increased in 
recent years. 

[0011 1] M if i in i I ill lull fcr, this foreign mailer will be imprinted by the front I t fers in the w i hin 

process ami heal lrealmer.1 process of a batch method, and yield lowering of I .SI will be caused. Moreover, when the wafer with which the 
foreign mailer adhered lo the rear face is set lo the vacuum chuck of an aligner, the horizontal of a wafer is no longer maintained and a focal 
blank may be caused. 

[0005] There is scrub washing which used I he supersonic wave for one of die approaches which remm es the foi ign mattei 1 tcring to the rear 
iaee of a water. This is a melhod which die water molecule accelerated by the RE oscillation of i MIL or mure is mace to collide with the rear 
face of a wafer, and removes a foreign matter, and, recently, the scrub washing station which washes by injecting pure water to the wafer which 
rotates from the spray nozzle which attached the ultrasonic vibrator is used. 

10006] About this kind of ultrasonic scrub tsh ng station .IP, 1-259536,A and JP, 1-2971 86.A have a publication, for example, 
[0007] the sense which the scrub washing station indicated by IP, I -259536. A opposes with the hand of cut of a washed substrate -- and the 
improvement of drawing in washing effectiveness is in substrate both side- h' inje dug pure i i mltai I tin u nd preparing at a 
time the ultrasonic-cleaning spray nozzle which gave the dip of an acute angle to the surface of revolution of a substrate in one both sides of a 
substrate, and making radial [ of the revolution medial axis of a substrate ] carry out scan migration of these spray nozzles. 'Hie tilt angle of the 
spray nozzle lo a substrate is most excellent in about 30 degrees, and is made practical [ the range of ** 15 degrees ] bordering on this, 
[0008] Moreover, compaction of washing time amount and improvement in tailing effectiveness are in drawing by the scrub washing station 
indicated by JP, 1-297 186,A arranging the penetrant remover injection tip of a ulti onic-cleai pray m e in d tin. e of 15mm or less from 
a washed substrate, and injecting a penetrant remover at the include angle of 30 degrees - 60 degrees to the washing side of a substrate. 
[0009] 

[Problcni(s n be Si ed h h m eiil i:j In < ec thai lie conventional Her wa lin station merit ncd abo might i.sl idependeni.lv the 

I ( i in ii i i peelively, il rs i t 1 i r n it vitl nil ) i 1 1 i le in 

equipment, and bad the problem that the im llaliou area of equipment become large, and tl problem dial nanura uring cost became 
a\p. nsi\. Moreovci the method which washes an I SI pattern formation ade and a real race according to an ind;. idual also h i the problem of 
needing much time amounl for washing. 

[00(0] The object of this invention is io offer the technique which can shorten the time amount which wet washing of a semi-conductor wafer 
takes. 

[001 •] Other objects of this invention are to offer Ihe technique winch can wash both sides of a semi-conductor wafer simultaneously, without 
ompli ting a taping n In i o | 

[001 '| Ih. ot a mi i ii h n Iim I'minu'x >n , i hi m description and the accompanying drawing of tliis description along 

[said this invention. 

[0013] 

|\ i r Solving the F obh n] II will be as folk if the t utiine It c il lin g briefly cxplaii i l itioi Heated in I 

application. 

[00! 4] ( I ) In on the other hand spraying **** 2 penelranl remover, the manufacture approach of the semiconductor integrated circuit equipment 
of this invention irradiates the lirsi penetrant remover ol n 1 ubstrale pread b aid ipe i i i henever [ moid it angle / from 
which the substrate permeability of a supersonic wave serves as die maximum ] while irradiating the first penetrant remover spread by supersonic 
vibration at the whole surface of a substrate. 

[0015] (2) In on the other hand spraying **** 2 penetrant remover, the manufacture >proach 4| . n inductor intcgra I ircuil equipment 
of this invention irradiates the first penetrans remover of said substrate spread by said supersonic vibration to the whole surface of said substrate 
by whenever [ 0 degree < theta<=30 degrees incident angle ] (theta) while irradi t it I nctrantrem pread 1 i sonic vibration 
at the whole surface of a substrate. 

[0016] (3) In irradiating the penelranl remover spread by supersonic vibration at right angles to the whole surface of a substrate, the manufacture 
approach i the seroiconduc i grated rcuit equipment of this invention uses a supersonic wave of a frequency with which substrate 
permeability serves as the maximum. 

[0017] (4) 'flie manufacture approach of tlse semiconductor integrated circuit equipment of this invention installs an ultrasonic vibrator in the 
interior of the washing layer filled up with the penetrant remover, and in irradiating the supersonic wave oscillated from said ultrasonic vibrator 
at the whole a 1 1 1 e ol tin substra imm li a oaid penetrant remover, il irradiates said supersonic wave by whenever [ 0 degree - 45 
degrees incident angle ] to the whole surface of said substrate. 
[0018] 

|tl i 1 ' i i i , t g tit i ui n n u I i a tlii i 1 i i 

[0019] (Gestalt 1 of ope ii t i_w ng I . the spray nozzle and sou i i • -otiic vibrator 

the cistern (pt 1 n I tccl lie fill d net i hi tl ides of S a t I tnspirency 

i i endue Its thickn diam in 512 micrometers, 758 microme ndlOOOt omete ' 

and32mch^ r i used 1 rtic 1 fet ( trasot epermeabil is the ult t mdpressui in t 1 Rd i ut incidence 

to the water, and the ultrasonic sound pressure (Vd pp) which penetrated the wafer. It defin the rat transp i U pressure ratio). 
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ii i ii I i I 1 i | i m] i li i I r i pi i i i i ties th 

i n I l! i) 1 , I i j ii Hi 1 III I I 1 

wave ], (iheto). and the thickness (b) of a wafer from change of the permeability of the above mi I lid grapl Here Itei the permeability 
in each field is explained. 

[0021] (A) the va hin ide oi i vertical exposure wafer - eceiving being verti< il r i ) when i up rsonic ive was irradiated, 

as shown in drawing 3 , the maximum and the minimum of permeability which are decided by the thickness of a wafer and wavelength of a 
ah i lie t pp red period ili l I i tin it i 1 j\ cngth r I nd a upersoni lbout the thickn ot ifet I 

When it carries out. the conditions from which permeability becomes the maximum, and the conditions which become the minimum are shown 
by the following formula fn m Hie logical I ii if a table 1, respectively. 
[0022] 
[A table 1] 



TfCO^ft P<> = 1-00 |g/cnf ] 

*+£fK»Sj&S(20t:) co= 1483 [n /si 

^tfl'-/lf-5 r >X poco - I,483Xl(f 5 [cgs] 





pi = 2.33 [ g / enf ] 


Si->J./Mt»(i i 0 T O) l t 


cl = 8433 (m /s j 






oici= 19.64X10 " 5 |cgs] 



A i = ci/f £ Ij 



f = 1.567 jMHz] 
Ai = 5424j^m| 



, s 2rrb + f ci + £«V , 2>rb 

Al \p0Q0 (OlCl/ 3 '" 1 



: - D = 90-100% 
" 1 J****.*> 

_ 2q-i \ mm D = i4% 



[Equation Ij 



b=~^Xi (n=l,2,...) 

[0024] (B) It is a boundary near [ where the field of ****** inserted into A and C spreads the inside of a wafer ] the critical angle of a transverse 

i i till nit \ i s pi umet to be wl is p eti ted directly up t.hi 1 I i 1 I id of \ (vertical exposure). 
[0025] (C) When fuliiilin h c ion hen r [ field supersonic-wave illumi iting-angle 1 i i ilit > i hie appears in 
whenever illuminating-angle beyoi d a critical angle ] (theta)are indicated to be by the following formula, even if whenever [ illuminating- 
angle ] i be nd i critical m 1- maxim a oint perm i lit exi s fhis phenomt nh th tioi h hi ran v rse 
wave which spreads a wafer front face, and the longitudinal wave of a supersonic wave suit in slight, strength. 
[0026] 
[Equation 2] 
e= 

KVPTl (m It in the fteM whir* cw«M« for a white finm the. nprrrwnhilirv mavimiim mnriifinn of ttwt rtereiv arra P frnm Hip nofwahilitv 
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11 i ' hich | 1 1 1 v . 

[0028] (E) Although whenever [ illuminating-angle / of the field supersonic vavc o i J 1 is 1 critical angle of a 

ii ii ik i ii i becked. This is a net ich happens when Ihe cnei I personi 

1 i i 1 i r i i m n l this time, the ei the snpc ich carried out inc tibuied 

within a wafer). 

[0029} (F) The supersonic wave with which the field exposure of the total reflection was carried out was reflected, without hardly penetrating. 
The penneabhitv at this time is 5% or iess. 

[0030] The diametei of dra i 1 is | thi n |th graph >> hich showed whenever [ illuminating-angle / of the supersonic wave at the time of 
using the wafer which is 5 12 micrometers |, (theta). and the relation of permeability to the detail in 6 inches. 

[0031] Whenever [ illumii n i i i i nic vavc] theta) became clear [ that the permeability of a supersonic wave serves as the 

maximum ] from tl i e-mentioned f riinen 1 result at about (25 degrees - 35 degrees) 30 degrees. 

[0032] Then, since the water which is in contact with the field (LSI pattern formation side) of the opposite hand of a wafer with the supersonic 

t vhich pencil t d th ifci It tine up when r [ illuminating tngk 1 i upersonic ejltlieta hin die limits i 

degree < thct face washing of a wafer, it bet mi p ible t ish simultaneously the r • lace and LSI 

pattern formation side of a wafer. 

[0033) Moreover, when irradiating a supersonic wave to the washing side of a wafer at a perpendicular (theta- 0 degree), the same effectiveness 
as the above can be acquire ti in 1 i i cj of a supersonic wave so that permeability may become the maximum. For example, if 
thickness of a wafer is set to 550 mi< orcctci 1 i it ipplk i if it inmc r I inch ih dtra in |u n rora which 
permeability serves as the maximum will be set to 7.67MHz from the logical expression of said table 1. If similarly thickness of a water is set to 
725 micromete ^ i it a Iks to a wafer with a diameter of ii inches, the ultrasonic frequency from which permeability serves as the 
maximum will be set to 5.82MHz. Furthermore, if thickness of a wafer is set to 775 micrometers when it applies to a wafer with a diameter of 12 
tin he he ulti tsoi i bom u'ch pen the max in t ill be set to 5.4 IMHz 
1 0034 [ Next, the manufacture approach of LSI of the gestalt this opera inisex] lined i m l, - - & \\ 

f0035} first, it is shown in drawing 5 - as - p- the front face >f the scmi-conducioi b rale (Si iiei 1 hich isists ol ingle crystal ilicon 
of a mold - selective oxidation (LOCOS) - the semi-conduci ubstra 1 i 1 rming field oxidt '- by law - p mold impurity (lor example 
boron) - an ion implantation - carrying out - p moid -- a well 3 - forming - subsequently - this p mold ~ M1SFETQ of an n channel mold is 
formed in a well 3. 

[0036] In order to form tb MlSFhTQ jfler depositing a ]f 1; i til ilicone film awl the tungsten iiicide fidm wilh a CVD method on the 
semi-conduetot il trat tier | hich formed gate i 5 in the front 1 1 h cti ion il i well n hen idizing thermally 
method p mold ] being surrounded by field oxide 2 and, depositing a silicon nitride film 7 with a CVD method subsequently to that upper part, 
patterning it hesc film is carried out I telling I ■ iscd tl photoresist as the mask, and the gale elecirode 6 is formed, next, p mold - a well 
3 - n mold impurity (foi xampl Lym -- an ion ii plantatioi c I in o-i p nek fib I an u i I tb i electrode 6 -- the n-type- 
semiconductor fields 8 and 8 (a source field, drain field) arc formed in a well 3, Then, the silicon nitride film 7 deposited on the upper part of the 
gate electrode 6 with die CVD method is processed by anisotropic etching, and the sulewall spacer 9 is Ionised in the side attachment wall of the 
gate electrode 6. 

[0037] Next, as shown in drawing 6 , after depositing the oxidation silicone film 1 0 with a CVD method on the semi-conductor substrate 1, as 
shown in drawing 7 , the upside oxidation silicone film 1 0 and the gate oxide 5 of the n-type-semiconductor fields 8 and 8 are etched, and the 
connection hole 1 1 is fonrsed. 

[0038] Next, as shown in drawing 8 , after depositing the tungsten film with a CVD method on the semi-conductor substrate 1, the tungsten plug 

12 is formed in the intern i i f the n i i I 1 1 by i emoving the tungsten film on the silicon oxide film 1 0 with etchback (or chemical 
mechanical-poiishing method). 

[0039] Next as shown in drawing 9 , after depositing the aluminum film 1 3 by the sputtering method on the semi-conductor substrate 1, as 
shown in drawing 1 0 , the aluminum wiring 1 3A-13C is formed by using a photoresist 1 4 as a mask and etching Ihe aluminum film 13. 
[0i ' to] Next att i i «no\ ing the ph oi ist 1 1 v, hich remained on aluminum wiring 13A - 13C by ashing, as shown in d rawing 1 1 . this semi- 
conductor sul it tfer) 1 is placed oi i i i t I til hi lalnm 20, where that a hint, ide i ir face) is turned 
upwards, and the peripl ection ti I by the pin 22. 

[0041 I'll I" uppoited by the arm 2 above the revolution stage 2 1 is installed. The ultrasonic vibrator 26 which oscillates a 

supersonic wave with a frequency of about 1.5MHz is attacked in die upper bed of Ike head 25 oflhis spray nozzle 24. This spray nozzle 24 
moreover, by making an arm 23 reciprocate- or making it rotate The revolution medial axis of the semi-conductor substrate 1 meets radially, and 
carry out scan migration of the head 25, or Whenever [ illuminating-angle / of the wash waier 27 spouted from the soffit of a head 25 | can be 
freely eha ed in 0 degree - 90 degrees, or eai 1 rcc freedom to 1 ill 1 hand lent of the 

semi-conductor substrate 1 from ******. Piping 29A for spraying the pure water 28 for back-side-rinse processing, ihe underside, i.e.. the LSI 
pattern formation side, of the semi-conduelor substrate 1 , is prepared in the central lower part of the revolution stage 2 1 . 
1 0042 1 Then, die revolution medial axis of the semi-conductor substrate 1 meeting radially, and carrying out scan migration of the head 25, after 
adjustin ihe include ngle of an arm 2 o Hut it mi becom ilbin the limit hich i i ■»<= legree hick wbenevei 

| illuminating-angle /of the wash water 27 spout from the soffit of the head 25 of a spray nozzle 24 ] mentioned above with the gestalt oflhis 
operation, the wash water 27 which put the supersonic wave on the top face (rear face) of the semi-conductor substrate 1 is irradiate, and a 
foreign matter is remove. Moreover, in order that the supersonic wave which penetrated the semi-conductor substrate 1 by spraying pine water 
28 on the underside of the semi-conductor substrate 1, and forming the water screen at this '.into may vibrate pure water 28, while the underside 
of the semi-conductor substrate 1 is washed simultaneously, it is prevented that the foreign matter incorporated by wash water 27 adheres to the 
front face of an LSI pattern. 

|0043 ] (Gestalt 2 of operation) As *.io n m t ne geittlt ol tin-, oge ation install an iltrasonie vibrator 26 in the pars basilaris ossis 

i cipitali tl ishiisg I i Mil d p tl ish water 27 ind applies th sup ic wave oseil is ulti ibrator 26 to the 

bus washina station of a ich i fuel vashes b' radiating um aneously the car fa ill > - more Si wafers 1 immersed into wash 

water 27. 

[0044] In this case, since the water which is in contact with the field (LSI pattern formation side) of an opposite hand wilh the supersonic wave 
vhich penetrated the Si 1 ei 1 f tti pwl j lluminating-angle >f a supersonic ws id i with 1 I > r 0 grce 15 

hi t I i I i i It i rear face and s] pattern fin i i I i 

I | i i rs c wave to the washing side of the Si wafer 1 at a perpendicular (thetJ 0 degree), the same 

effectiveness can be acquired by setting up the frequency of a supersonic wave so that permeability may become the maximum. 
[0046] (Gestalt > ipei i in drawing 13 , the gestalt of this operation insta) ilti i ibi r 26 in the ) I ilan >ssis 

occipitalis of the » hing la; i t) filled t] with ' ish water 27. and applies it to the bus vp in; tali n ifth she I net hod which performs 
****** by irradiating th< upcrsoni wa ; iscilia i from this ultrasonic vibrator 26 at the rear face of the semi-conductor substrate (Si wafer) 1 
mi i uit vasb lei 

[004 ] Since t e nerwl eh t inc it HiLSlj t n I rmati n side) fano[ I va e which 

pcnetrai th i fcr 1 I citing ti| ici [ illuminatn in .1 upcrsoni a I 1 thin die limit fOdegi I rt 

also in this case and performin i i face washing vibrates, il becomes possible to wash a rear face and an LSI pattern formation side 
simultaneously. 

I i»4«t] vl re "iii ipersonic we to the jshing side of the Si wafer 1 at a perpendicula (t! ta= t ree j.th 
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I 1 i ii , i ] \ [ 1 i nad ihis it uti rsc coi 1 1 olai It i the talc of of io 

cannot be overern I I tha can ch nge various!; in the range which this invention is not limited to the gestalt of said operation, and does 
not deviate from the summary. 

[0050] For example, a spray noz, le 2 la i 1 | in "4B ate synchronized mutual n i ma L left irry otrt scan m l > that the 
head of piping which sprays pure water 28 on underside of head [ of the spray nozrle 24\vhk1 n liat ><ash water 27 on the top face of the 
i it .onduLtLi -uViraie 1 >Vk<ii in 1 i^l }\ ] 25, and semi-conductor substrate 1 29Bmay come to the always same location on both 
sides of the semi-conductor substrate 1 . 

[005 1 ] Moreover, in addii ion to ph i i ashing b the exposure of a supersonic wave, il is also applicable to the chemical-cleaning equipment 
from which a for n mattet i loved 1 theexp ure of the drug solution excited by tite supersonic wave, 

1 0052| Although the gestalt ol said o| . don (plained the case where it applied to rear-face washing of a semi- conductor wafer, it is also 
ut M 1 i fdi bstra tor record media, such as a magnetic disJ rod an optical disl >r a liquid rod ubsirate, ft 

example. Moreover, the wash water to be used cannot be restricted to pure water, either, and it can apply to washing of the substrate using 
various drug solutions. 
[0053] 

IBfTect oldie Invention) It will be as follows if the effectiveness acquired by the typical china among invention indicated by this application is 
• plain d briefly 

f0054| Since according to this invention both sides of a substrate can be simult in vash ib washim the substrate is carried 

out using a supersonic wave, the throughput of a washing process can be raised. 

[0055 1 Since both ides of a sub i J tc an be ished i niltaneoush ceo ling to tills in ition vitkout c. icaiin the device of a crub 

v hi (• slatioi in li i hi » 1 in- i ii 1 ican >c offered cheaply Moreover, tl iislallat* wc fe-i liproenl is also conventionally 

reducible compared with equipment. 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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